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[577 ~ ABSTRACT

A soft dairy spread processed by fractionating milk fat
into a number of fractions, each fraction having a suit-
able melting range and re-combining selected fractions
In a product having limited change in solid fat content
to give a satisfactory spreading characteristic. A butter

“is made by taking the product and adding solids not fat,

water and salt. The combined fractions do not include
the triglycerides which melt over 0° C to 20° C.

12 Claims, No Drawings
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MILK FAT CONTAINING PRODUCTS AND
'PROCESSES THEREFOR .

BACKGROUND OF THE INVENTION

This invention relates to milk fat containing products
and processes therefor and has been devised particu-
larly though not solely for producing a soft dairy
- spread.

It is desired that a dairy spread should be available
which will be spreadable at domestic refrigerator tem-
peratures say 5° C and which will have little change in
its spreading characteristics as between that tempera-
ture and a warm ambient temperature; say 22° C.

The most important property of high fat content
spreads which determines their spreadability is the
solid fat content of the fat phase. The solid fat content
of a glyceride mixture is defined as the proportion of
solid glycerides present at a given temperature. The
solid fat content is conveniently measured by wide line
nuclear magnetic resonance spectroscopy:. Related
measurements such as the so-called solid fat index
(American Oil Chemists Society Official Method) or
the integral curve obtained by differential scanning
calonmetry (Norris and Munro, 1974) are also com-
monly used. Variation in the solid fat content accounts
for more than 50% of the variation in butter hardness
and is the principal factor in determining the rheologi-
cal properties of ‘butterlike products.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to-

provide a milk fat containing product and/or processes
therefor which product may be easily spread over a
wide range of temperatures.

It is another object of the invention to provide a
milkfat containing product and/or processes therefor
which shows little change in the solid fat content of its
fat phase over a wide range of temperatures.

Accordingly in one aspect the invention consists in a
process for producmg a milkfat containing product said
~ process comprising the steps of fractionating milkfat or
a milkfat containing substance into a number of frac-
tions each fraction having a suitable melting range and
recombining selected fractions in such proportions as
to produce a product having a limited change in solid
fat content so as to have little change in spreading
characteristic over a desired temperature range.

In a further aspect in a preferred form the invention
consists in a method of making a dairy spread or butter
comprising the steps of mixing lower melting triglycer-
ides obtained from a milk fat containing product and
higher melting triglycerides obtained from a milk fat
containing product in suitable proportions and adding
to such proportions a desired proportion of non-fat
solids and water and salt. -

In a still further aspect the mventlon consists in a
milk fat containing product comprising selected frac-
tions of a milk fat which have been combined in such
proporttons that the finished product has a desired
degree of spreadablhty over a desired range of temper-
atures, . .

In a still further aspect ina preferred form the inven-
tion consists in a dairy spread or butter comprising a
mixture of a lower melting fraction and a higher melt-
ing fraction obtained from a milk fat containing prod-
uct mixed in suitable proportions with desired propor-
tions of non-fat solids and water and salt.
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In a more specific aspect of the invention a process is
provided for producing a'dairy spread made entirely
from milkfat which has a plastic range in the 0° to 20°
C region. Basically the invention is concerned with the
removal from milkfat of those triglycerides which melt
over this region. This is preferably carried out by sol-
vent crystallisation of anhydmus milkfat from solution
in acetone to produce a series of fractions with differ-
ent melting ranges. The fraction melting in the 0° to 20°
C region is removed and the other fractions are com-
bined in a suitable ratio to pmduce the fat portlon of
the dairy spread. .

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One preferred form of the invention and modifica-

" tions thereof will now be described.
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In the present invention milk fat or a milk fat contain-
ing substance is fractionated into a plurality e.g. at least
three fractions: '

1. A fraction melting below about 0° C

2. A fraction melting between about 0° and 20° C

3. A fraction or fractions meliting entirely above

about 20°C. |
Fraction 1 is then blended with one of the fractions 3 in
suitable proportions and with a desired proportion of
water, salt and non-fat solids preferably obtained from
milk or milk products resulting in a dairy spread or
butter having a substantially similar spreading charac-
teristic between temperatures of say 5° and 22° C i.e.
having little change in spreading characterlstlcs wnthm
this range.

It may be desirable i in some cases to produce more
than one fraction melting entirely above 20° C so that
the final melting point of the said dairy spread is at or
below mouth temperature.

The preferred form of fractionation comprises sol- -
vent fractionation of anhydrous milk fat. Solvent frac-
tionation processes may be of several types:

1. liquid extraction, by which the melted fat to be
fractionated is contacted with a solvent, e.g. propane or
furfural in which only some of the triglycerides are
soluble. |

2. Leaching by which higher melting glyceride frac-
tions are first crystallised from the melt and organic
solvent is added to the slurry and the slurry filtered.
The slurry may also be filtered first and the solvent
used to wash the higher melting fat crystal aggregates
free of lower melting fat.

3. solvent crystallisation, by which a slurry of higher
melting fat crystal aggregates in solvent/fat solution is
first produced either by mixing hot fat and cold solvent
so that the mixture attains the desired crystallisation
temperature or by producing an entirely liguid solution
of fat in solvent and cooling the solution until the de-
sired crystallisation temperature is reached. The crystal
aggregates are then separated from the solution by, for
example, decantation, filtration or centrifuging. Wash-
ing of the crystal aggregates with fresh or other solvent
during or after separation by any of the above methods
may be carried out if desired. After further crystallisa-
tions on either the filtrate or precipitate at the same or
other temperatures are carried out if desired, the sol-
vent may be removed from the fractions by, for exam-
ple, evaporation and stripping using steam or other gas
or vapour. If a scheme for a solvent fractionation in-
volves recrystallisation these further recrystallisations
can usually be carried out in any order adding or re-
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moving solvent as desired between crystallisations.
Substantially pure organic solvents, mixtures of organic
solvents, organic solvent plus water, and mixtures of
organic solvents plus water may be used. In the present
invention the preferred form of selvent fractionation is
solvent crystallisation.. The solvent used is an organic

solvent or mixture of solvents selected from for exam-
ple -propan-2-ol(isopropanol), acetone, ethyl acetate,
hexane or petroleum derivatives. Preferably acetone or
propan-2-ol is used as solvent using preferably four
parts by weight of solvent to one part by weight of fat.

The following are examples of the processes accord-
Ing to the invention.

EXAMPLE 1

40 g of anhydrous milk fat obtained in the spring
(softening point (Dolby, 1961) = 32.0; lodine value =
36.9) was dissolved in 160 g acetone in a 500 ml flat
bottomed flask. | |

The solution was heated to 26.5° C then placed in a
water bath at 22° C for 2 hours without stirring. The
slurry was then filtered in a jacketed sintered glass
funnel. The precipitate was washed on the filter with 8
g of acetone at 22° C and the wash liquor combined
with the filtrate. The bulk of the solvent was removed
from the precipitate in a rotary vacuum evaporator and
the last traces removed by stripping with nitrogen gas.
The fat recovered from the precipitate amounted to
0.54 g (fraction 1).

The combined filtrate and washmgs were heated to
22° C, cooled to 12.0° C in 40 mins, and held at that
temperature for 2% hours. The slurry was filtered and
washed with 16 g acetone at 12° C and the wash liquor
combined with the filtrate. The precipitate contained
3.15 g fat (fraction II).

The combined filtrate and washings from the 12° C
crystalhsatlon were then heated to 20° C and cooled to
—14° C in 5 hours and held for 1 hour. After filtration
and washing with 80 g acetone at —15° C the precipi-
tate contained 17.5 g of fat (fraction III) and the filtrate
plus wash liquor contained 16.6 g (fraction IV). Se-
lected fractions were then recombined in selected pro-
portions and accordingly one part of fat from fraction Il
was combined with three parts of fat from fraction IV
and the thermal properties of the mixture analysed
using a Differential Scanning Calorimeter (Norris and
Munro, 1974). The results showed that the fat blend
contained approximately 46% of solid fat at 5° C and
38% at 22° C, indicating only a small change in solid fat
content (consistency) over this temperature range.

The temperatures given in this example may of
course be varied to vary the melting points of the frac-
tions. The holding steps may be omitted if desired but
are provided to give time for aggregations of crystals to
build up. -

EXAMPLE 2

1.5 kg of anhydrous milk fat obtained in the summer
was dissolved in 6.4 kg anhydrous acetone and placed
in a jacketed stainless steel vessel. This vessel consists

of an upper and lower chamber. The upper chamber is
fitted with a “‘near wall” paddle and the lower chamber

contains a filter medium as its floor. Refrigerant can be
circulated through the jacket from a controlled temper-
ature bath. The solution was heated to 33° C and
cooled at 24° C/hr to 22° C and held for 70 minutes
before being dropped to the lower chamber where the
slurry was filtered. The crystals were washed on the
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filter with 0.4 kg of acetone at 20° C. The precipitate
(fraction 1) was removed from the vessel by heating
the jacket to 50° C and dissolving the fat in 4 kg of
acetone at 50° C. After removal of solvent from the
precipitate 0.084 kg of fat remained.

The filtrate plus wash liquor was returned to the top
chamber, heated at 30° C, cooled at 17° C/hr to 11.5°
C and held for 1 hour before filtration. 0.8 kg of wash
liquor at 10° C was used. 0.136 kg of precipitate (frac-
tion II) was produced.

The filtrate from the 12° C crystallisation was re-
turned to the vessel, heated to 22° C, cooled at 16.2°
C/hr to—15° C, held for 110 minutes and filtered. After
washing with 3.2 kg acetone at —17° C, the precipitate
was found to contain 0.534 kg (fraction II) and the
filtrate plus washings 0.49 kg (fraction IV).

Fractions Il and IV were combined in the ratio of 1:3
by weight, and used to make a butter containing 15.6%
moisture, 1.3% salt and 83.1% fat. The butter had a
hardness value of 135 by sectility at 5° C (Taylor et al.
1971) and a “stand up” value of 1.3 at 22° C. On the
scale used, a spread should have a stand up value of less
than 5 units at 22° C to be considered satisfactory. The
butter was spreadable on bread at 5° C and appeared to
have substantially the same consistency at 22° C.

EXAMPLE 3

1.6 kg of Anhydrous Milkfat obtained in the summer
was dissolved in 6.4 kg anhydrous propan-2-ol and
placed in the vessel described in example 2. The solu-
tion was heated to 36° C, cooled at 6° C/hr to 20° C and
held for 1 hour before being dropped to the lower
chamber where the slurry was filtered. The crystals
were washed on the filter with 1 kg propan-2-ol at 18°
C. The precipitate (fraction I) was removed from the
vessel by heating the jacket to 50° C and dissolving the
fat in 4 kg of propan-2-ol at 50° C. After removal of
solvent from the precipitate 0.296 kg of fat remained.

The filtrate plus wash liquor was returned to the top
chamber, heated to 33° C, cooled at 20° C/hr to 14° C,
held for 15 minutes, cooled at 1° C/hr to 11° C then
cooled at 6° C/hr to —5° C at which temperature the
slurry produced was held for 1 hour. Slow cooling of
not greater than 1° C/hr between the temperatures of
14° C and 11° C was found essential in order to produce
good crystals when propan-2-ol was used as solvent for
this crystallisation step. After filtration and washing
with 2 kg propan-2-ol at —7° C the precipitate was
found to contain 0.726 kg of fat (fraction II). The fil-
trate:plus washings were found to contain 0.537 kg of
fat (fraction IH) fraction.1 was found to melt entirely
above 20° C, fraction Il between 0° and 20° C, and
fraction II1 entlrely below 0° C.

Fractions 1 and 11l were combined in the ratio 1:3 by
weight, and used to make a butter with a hardness value
of 180 and a stand up value of 2.0.

I claim: |

1. A process for producing a soft dairy spread com-

60 prising the steps of

65

a. fractionating a milkfat into three fractions, said
fractions comprising a first fraction in which sub-

stantially all the milk fat is solid at 20° C, said first
fraction melting increasingly at higher tempera-
tures, a second fraction in which substantially all
the milk fat is solid at 0° C and liquid at 20° C, and
a third fraction in which substantially all the milk
fat 1s melted at 0° C; and
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b. blending said first and third fractions in a ratio of
about 1:3 such that the solid fat content of the soft
dairy spread remains substantially constant over a
temperature range of 5° to 22° C. |

2. A process as claimed in claim 1, wherein said steps
of fractionation are effected by the use of a solvent.

3. A process as claimed in claim 2, wherein said steps
of fractionation are effected by the techniques of sol-
vent crystallization.

4. A process as claimed in claim 3, which includes a
separation step selected from decantation, filtration
and centrifugation to separate the crystals from the
solution.

5. A process as claimed in claim 2, wherein said
solvent is an organic solvent selected from the group
consisting of propan-2-ol, acetone, ethyl acetate, hex-
ane, petroleum derivatives and mixtures thereof.

6. A process as claimed in claim 1, wherein said
fractionating includes the steps of adding a solvent to
anhydrous milk fat, heating the solution to a first tem-
perature sufficient to dissolve the milk fat, cooling the
solution to a second and lower temperature over a
period of time, filtering the solution and removing the
solvent so that the precipitate forms said first fraction,

heating the filtrate above the second temperature and -

cooling the filtrate to a third temperature lower than
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said second temperature over a period of time, filtering
the solution at about said third temperature and remov-
ing the solvent so that the precipitate forms a second
fraction and removing the solvent from the filtrate to
form said third fraction. |

7. A process as claimed in claim 6, wherein said
solvent is an organic solvent selected from the group
consisting of acetone, propan-2-ol, ethyl acetate, hex-
ane, petroleum derivatives and mixtures thereof.

8. A process as claimed in claim 6, wherein said
solvent is acetone and said solvent is mixed with said
milk fat in the ratio of four parts by weight of solvent to
one part by weight of milk fat, and wherein the said
first, second and third temperatures are respectively
about 26° 11°and —14° C. -

9. A process as claimed in claim 6 including the step
of holding the solvent-milk fat mixture at one or more
of said temperatures. |

10. A process as claimed in claim 6, wherein each
said precipitate is washed with solvent and the resulting
wash liquor is added to the filtrate solution before any
next step is carried out thereon.

11. A process as claimed in claim 1, including the

step of mixing water, salt and non-fat milk solids with
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said blended fractions.
12. The product of the process of claim 11.
* % ok k% .
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